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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide inexpensive 
high-toughness, wear-resistant steel in which 
satisfactory toughness can be secured even in the case 
of >55 HRC hardness. 

SOLUTION: The steel with tempered martensitic 
structure has a composition at least containing, by 
weight, 0.21-0.80% C, 0.3-2.0% Al and 0.5-4.0% Ni as 
essential components, further containing alloying 
elements, such as Si, Mn, Or, Mo, W f V, Ti, Cu and B, and ^ s 
inevitable impurity elements, such as P, S, N and O, and 
having the balance essentially Fe. \ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAyoay8ZDA41 5027 1 81 P1 ... 2004/02/06 



>. • Searching PAJ 2/2 ^— V 

Copyright (C); 1 998.2003 Japan Patent Office 



http://ww.w1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAyoay8ZDA41 50271 81 P1 ... 2004/02/06 



(19)0*SfcSTJr (j P) (12) & fffi £t ^ (A) (U)ttfFWH®nS* 

4#M)03-27181 
(P2003 -27181A) 
(43)&IBB ¥J$15*P 1 £296(2003. 1.29) 

(5i)inta.' stwaaf* f i T-?a-n##) 

C 2 2 C 38/00 3 0 1 C 2 2 C 38/00 3 0 1 H 

38/58 38/58 



SSMfc* a**CD»5 OL (± 6 H) 



(2l)ffiBJ»Q 


»R2001 -212173CP2001 -212173) 


(7DWHA 


000001236 










(22)taSB 


¥j*13*p 7 n 12B (2001. 7. 12) 




JfcSCtKiKlKS=:TS 3 #6*1 






(72)5SW# 










*Rtftfcfrrtf-kJf3TBl-l #St£lk 














(72)»«# 


f H * 








*EMftfc^itf±SF3TBl-l «5££tt 














(74)ft&A 


100097755 











(54) [&W<D£*M KWttWSf^« 



(57) [mm] 

[iSS] ®?^HRC5 5 «±K:fcl>T 

4>&<£*>C:0. 21-0. 8 011 
K A 1 : 0. 3 — 2. 011%, N i : 0. 5—4. 

n, Cr, Mo, W v V, Ti, Cu v B^cd^#tc^ 



(hrc) t*/*be-mt<»®9k 




45 50 55 60 65 



(2) 

1 

IB«S1) 4>&<<LfcC:0. 21-0. 8011 
% 4 A 1 : 0. 3 — 2. 011%, N i : 0. 5—4. 
0M&%^MMf&^6LX^L, S&fc. Si, M 
n, Cr, Mo, W, V, T i . Cu, B^O^^yvm 

<tp, s, n, om<o^jmm^m^^m^mLr. 

0. 05 — 2. 311%, Mn : 0. 5-3. Oil 10 
%, Cr : 0. 5 — 2. 011%, Mo : 0. 1 — 1. 
2fiS%, V : 0. 4M%feTF> B : 0. 0 0 0 3 — 

o. oo3mM%<Dim&L±&^m2txzm>mi<<:iz 

S%#, Mn<DlS%<Dl/l 0 0{g«T£fr& <fc 5 tC 
S *J O'M n #pilg $ tlX (, fil^g 1 £ ft: « 2 (Cggtt 

[Ij}5j3«4] 56(C, Nb, Ti, Zr, Ta, H 

f\ Ca, Y, La, Ce©ll«±^lt0. 0 0 20 

5-0. 2MS%^W^n^if^2£/c«3CC|B|8cr) 

mmmmnrnm. 

fil^-3/5 (HRC) + 3 8£jg*£lfl3<3il-4<7) 
[000 1] 

izm^zmmmx&^mmc&titcnmmmHmmtc 
hi, ^oi$b<«A 1 iN i zm&mmLtcmmL'? 

[0002] 

^s^tno, aww-r*y 5r^#-r> 

£/t> S3HSC»F5©Jl»y>^, a-^, 7 vis 

[0003] c©<t^acHflWfflaiiur«. snc 
m, scrB, $Mnnjk<D*mmmtm&m,ftmm 

[0004] £/c, «H¥5- 7 87 8 1 ^fgOC^ 
SJrri»*j:5K:. ffiPfL ffiSffc*$<fccHBMnft«cj: 
^tif^fbi, Mo. V. Ub<D&toHC<k&a&&<D&L 
«Wfc«cj:se»iB#TlS«, 3 Mo. Cr. V. 



2003-27181 

2 

[0005] 

C5 0-5 5<DffiffltC|j^U. *^fiSc!>S914«:mc^ 
fcOTte, BuieSNCM, SCrB, SMnBSSO+K 

[ 0 0 0 6 ] */c, |}BE»Ba¥5 - 7 8 7 8 1 ^kfgCC 
B8«ahfcSWCCbC>Ttt. ffiPfb, «Sffc*iJ:OTKM 
n{fc;M86;trctr>5££fcCc t ffiaE>rafffi&Mo*J*M 

s/c, c o^ffi* KietscDH^K fci >x 

[0 007] C Ocfc 5 ttHMUSltCflftTtt 5 

*l/cfc(DT\ K33WHRC5 5et±(C*j^rfe+»«c« 
tt (W;^-iHffl5kgf-m/cm ! «±) £fl 

[0008] 

SF!S©tt*, #coi) 2) ©2&tt*«JS^*©#W#j 
r**C&**DJlU 3) -7) <D&3k#*M 

ZX^ftW&fZi&UtcbOX&Z. 

1 ) a 1 tN i o^^/jncccfc^r&^cD^fc^pjgg^ 

2) «*<OS<fcMn«KOJ:b«*iBjE{bTSCi«:J:o 

3) Zr, Ca, Y. La, C e 9®SttN«K7BR««Al 

4) {£P, iSSfb«:*orttiHB«W)«a, WM*t 

5) V, Nb, Ti, Zr, Hf, Ta, Y, La, C 

e (REM:^±m^m) <Dim&±zmmLx , zti 
h<D%mftm.im. man. mim<om&awc&zm 

6) S3eo/dKAtitt*f|«"S-4fc«>«:. Mn, Cr, 
Mo, V, B«<D^7C**afi8IJinO/c»^CC*jC»r 



(3) 

3 

7) 3 Mn, Cr, Mo. V. B<D&£jtmm* 

tt, 4>&< ±4>C : 0. 2 1-0. 8 omm%, A 1 : 
0. 3 — 2. 0ffiS%, Ni : 0. 5—4. 01fi%£ 
ttmtiSftt OXfimo. Si, Mn, Cr, M 

o, W, V, Ti, Cu, B^CD^feTC^iP, S, 

n. om<DJttmm*mi7cmz&mox. m»*mn 10 

[ooio] *^w:*>i>r«. B?ia^7n^i lx. 

thS i : 0. 0 5-2. 3M%, Mn : 0. 
5-3. 011%, Cr : 0. 5-2. 0SS%, M 
o:0. 1-1. 211% V:0. 4SS%fcTF. 
B:0. 000 3-0. 0 0 3 1I%(D 1 iW±^M 

[ooniifc. ms^mn^W6*t{yX % s 

<£>1&S%#, MnCDffiM%<7>l/l 0 0te«T£&£<£ 20 

[00 12] 3£>&t, Nb, Ti, Zr, Ta, Hf , 
Ca, Y, La, Ce©liHi«ltO. 005- 
0. 2M%^W£ft£<D#IU>o 

[ 0 0 1 3 ] 2WWi«C*jlr>Ttt. @5HRC5 5Jy±r 
©^ + X>t-®££fif£-3/5 (HRC) +38^M 

[0014] #cc, ^wictovzm&ft (MM%) <o 

C : 0. 2 1—0. 8 011% 30 

7W§/££ft-r, */co. 8 5sa%ja±r«ii!^^^ 

$K{fc-r£ 0 Uc*iot k 0. 2 1-0. 8 011%©8 

BiT^Wj(f$l<, <^9fi : ^L<«0. 25-0. 
6 011%^^ 

[0 0 1 5 ] A 1 : 0. 3-2. 0M% 

a n*RBlfP»3W««>rsjrtr*o. ^/c»*or>^ N 40 

ftj^ftrfco, KBi«#«cc*5Cirtto. o 

0 5-o. 0 5is%^©Hr^2jn£ftr<,>&. 

&N i (, Mo) *&t>lcm%Wi*Z>{tm$:?2>C±fr 

a i <bN i ( k Mo) *aswecaMinLrWtt*8k 

#f£„ C<DA 1 <D*ftlfifiHtt0. 3Il^it(J 



^2003-27 1 8 1 

4 

«-e<wa»3Wfiwr53ft«>tco. 3-2. omm%(om 

iinWff^K, J:0»^U<(iO. 5-1. 5 

[0016] Ni : 0. 5-4. 0SS% 
N i tt&Afttt£?S#££fmc, i)Jtt£fa±T£7C*<!: 
LX. FJAtfS NCMVURdflTOA I S I 4 3 4 03£# 
IPifr<>:<£>J:5K2. 0ffiS%tiT<DSSHr^»D3nT^ 
*^Wr«frfBA l icD&^MEffltecfcoTj; 

fi£0. 5fiS%<tL/c 0 g/c, -e<D_tJKfil«:, N i <b 

a i (Dm&mmtz&zN i a i ^sp^t^^waccj: 

r*SCi^64. 01i%il>]Tco C<DNi8$ 
Jjnfi<D±PKffi<»;LTkJ:3. 0M%#<fci3ihF2L<,\, 
[0017]Si:0. 05-2. 311% 
s i «^nJiiWtci?^ctJ«:^W^n^4>cDr*>3, il 

st, o. 05-0. 3ms%^w?nrc^^ m<om 

m<DCr -Mo-S immmit$>*>& ? ?tC2.. 3ii 
%&m£XmiM$tlXtot) (0.4C-2.3Si-1.3N*i-1.4Cr-- 
0.35MO-0.2CV) , *mMlC*5^Xb2. 3SS%(D^J0 

*m®2tiz>i><D±Ltc. m<o&mm<om±i,x\t:*x<o 

N i C r Mo S i ^ : 0.4C-1.5Si-O.7at>-2.0Ni-1.0Cr- 
0.4Mo 

NiMoSiS: 0.25C-1.5Si-1.3(Mi-1.80Ni-0.4CMo 
CrMoSi (A)3g : 0.35C-1.50Si-1.25Mn-1.25Cr-O.35 
KtM).20V 

CrMoSi (B)3g : 0.4C-2.3Si-1.3Nh-1.4Cr-0.35Mo- 
0.20V 

it?ZA\*&Z%jtmtLX^mT2>C±&h, A1 + 
Si ^3. 0MS%£bTl>/cT6W^ft®Si^£ 

[0018]Mn:0. 5—3. 011% 

Mn tmm%fmftm*7jk-rtciixrj; < v m<D%tAti& 
m<o*-*m bmz&jjt,c&mt2#xA3$mu 

9, mZV*=y4 b&mt?xMX2b*>A l . Si©^llfl 

<E>T, ««fSfl[K:»-r^Mn, Ni, S 

i , A l <DS^^6, iSlKW^ (Si+Al) =2. 0 
(Ni+Mn)0Bffi*#ait, 3. 011%ttT<!: 
0. &Aft&jg#9 0 0°CtLbtC^6^C^^(CfflJx., 
\H*-X7~f-1 Fg B s a WASTMeg#^8^xt 

t^(DS/Mn^0. 0 ICD^^JS^OTC^C 



(4) 

5 

[0019] Cr : 0. 5-2. 011% 

tm&znzb &7mv$>& 9 ±?>t>v x mo. Nb, v 

[0020]Mo:0. 1 — 1. 2 

LfiSr<D»tt<D«lt(l<Z)tBI.#>6. TRBffi£0. Iff 
[0 02 1 ] V : 0. 4M««T 

OX. »tt*#{tr4fctf>ec % 0. 4IS%«T«:)«iiL 
TttfflT*C cfcO»^L<«0. 20 

[0022] B:0. 0003-0. 0 0 311% 

BizmmtemAft&<Dft±*MZ7vmx$>i) . ^<ot§ 

SW»*«iWW»*JJtBSpSn. 0. 00 0 3il%« 

Tr«^-(D5»m^6n-r, £/c, o. 00311%^ 

[0023] Nb, Ti v Zr:0. 005—0. 20 
Nb % Ti, Zr(t te£k%L*mmt?2>7tm±bX£ 

<tahtixteK>. mncommftxmmztiz&cDXitbz 
o. zmm%*i&]Lz>Lmm, mtm<ovi\im& 
m&itcttoxb^ te^cttfmbtixi,* 



15^20 0 3-2 7 1 8 1 
6 

So 

[0 02 4] tOffeK, P. S*«T©*iJnfi<tT5© 

p : o. oi sais%jyT 

p\t^tj:^mm^mLxi>%±(cmm^ictffiv 

[0 02 5] S : 0 . 01 5fifi%«T 
S*>P£I§]«CcSIM<ISt, eWiSrl/^< 4 

**<bs«tf«7c«r*s^. wwrtt, mttumt® 

JB«E5E»r*4Mn*a*©S (11%) /Mn (11 
K)Jt*S0. 0 l«T«cacSJ:5CCMSEUrMnS*W 

<bku ^©e^ii«^(g?)SLre^^s^{b^f»±-r 

[0 026] Ca, Y^La, C em#±8Gc 

mvWjftWtW&l&TZ&Z: 0 . 2 SS%«T<D»H*C 
WftlU «*«:fSttB«c86fb«!*^--«:»«3ti:, @jgs 
i^Z&ft?ZC£t££r>X^Ol&Hmi%{mL. VL 

@#OMM0. 0 5«T«c»itSci*5J:»)jRP*b 
[0027] 

[0028] (mmw i ; a^T ptw) *mmmx®> 

WS«»fWF«cJ:9e«U in®IW0tS3 5m 
m<DA»«;«:JsBBLfcacc % 9 8 o°c-c^^^6L^ai 
^rifeLr, ««ttixecj:oiai{c*3n4jB«:©^+iu 

[0029] 

[*1] 



(5) 



20 03-27 1 8 1 



No 


9 


a 


_Mn_ 


_M_ 


<* 


M9 


Y 


p 


5 




8 


Tl 






S/Mntt 


A 


9* 


9,97 


9,? 




1,91 


9*9 




9000 


9,99? 


197 




9,991 


02.9 


23 


0.000 


♦3 


9,19 


9,97 


1.19 


1 


191 


9*? 




9993 


999? 


1,9? 




9W 


02 


7.0 


0.004 


.9 


9*2 


9*2 


9,?a 




1,1? 


9,1? 




9997 


999? 


99?? 






03 


14 


0.008 


*P 


9*1 


9,97 


1.19 


1 


1,91 


9*? 




991? 


991 


1,9? 






02 


9J9 


0.008 


*E 


A21 


9,97 


0.89 


1,92 


191 


-M3 




999? 


9,99? 


9*9 






02.9 


4.8 


0007 


*F 


9*2 


9,9? 


L19 


9,49 


.9,92 


9*? 




9999 


9,99? 


97? 






02 


AQ 


9,994 


*Q 


-9* 


9*? 


9.7? 


2,11 


99? 


9,1? 




991? 


9,914 








61.3 


9.7 


0.018 


h 


Ml 


9*3 


9.7? 


1J97 


992. 


9.1? 




9919 


9,912 


9,9?? 






01.9 


2.0 


9,919 


! 


9. 19 


9*1 


1.1? 


9.91 


9<* 






991? 


9,91? 


9,929 






92,9 


1J 


9,9J3_ 


*d 


9* 


9*4 


1,01 


0.93 


9,9? 






9.91? 


9,911 


9?2 






Ot.9 


4* 


9.007 


♦ft 


9,19 


9*1 


1.42 


9,4? 


992 






9914 


901 


9?1 


9991? 


9.99 


91,? 


4,9 


9.997 


L 


AW 


9*2 


1.4? 


9.01 


991 






991? 


9.999 


9.929 


9,991 


9.97 


01 


32 


0.008 


«M 


92 


9.0? 


1*1 




191 


0.29 


921 


£999 


9,997 


1,9? 






91.9 


M 


9,999 


N 


9.19 


9.97 


1.19 




1.9? 


9*2 


943 


9QOT 


ms. 








92 


Zi7 


9.99? 



[0030] mfmwmm^^^m^m2 K^na 

^rS^j^Ati^MS^tf^/cfacc 1 8 0 -C-C3 h r 
^SftSJ^CCO. 8 5%tcpHbrc^*^ S^f£<D 

> t- & v~&%iKmm<Dm.mx&mz o . 68-o. 8 i 

[003 1 ] H3fctt, f^^iliLr, m^uotflfctt 
A. B. C (SCM420tg^») <DmWMZft1u&9rs 

tt«tsftr?#-*BS3 7 0 0—8 0 0 (HRC59-6 
3) ©«HK**c<fcrt*#jfe5 0 
[003 2] lulBS^K^^CD^f iUtr-B»tt«B* 
*HTN = 5 ©»JS*f7l^ *<D^fll«r« 1 &0&*M±T 

*£tfG7cB. D. E, F. G, J, K, M»»**»|II 

1) HiUtA. B, C, D fc E, F, G. HCDitSxJ: 
9 k A 1 t N i <Dj$WlC<k 0 ^<DfK«^#iIiJWtt(C# 



* 2) rfrlEU^KOP, S-£WfflCC*5t>T6A 1 % Ni© 

^^W^is^^nri^ (disk 

3) J, E^<Dlt$£CC*5l>T, S/Mntt£0. 0 1« 
20 TlC?Z>£5l£.Mn$:i%m? *>C±tCj:-oX y P, 

5) M, N»Z>J:bRrt> 6 tt k VaSJnS^O. 4 311% 
To 

[003 3] (m&M2 ; *mi&M-e 
0. 3 5-0. 5 0fiS%^^fcH<D^2k:^^n 

30 so-t(dipi (*»»8Wio. p> mmmi tmo 

«8 70-930'C, 1 h r^6cD«EAn<b4 5 0TJ1 

8 5 0U j&HU&gtt2 0 
[0034] 

[i2] 



No 


C 


S 


Mn 


Ni 


Or 


Mo 


V 


P 


s 


Al 


Nb 


a 


Ti 






♦O 


0.49 


024 


0.93 


1.09 


1.03 


0.91 


02 


0.01 


0.008 


0.97 


0.030 






98 


7.2 


*P 


048 


1.52 


134 


1.01 


151 


0.51 


0.13 


0.009 


0 005 


1.03 








57.5 


7.41 


Q 


0.44 


027 


0 41 


0.04 


057 


0.96 




0013 


0 007 


0.04 


0D45 


0.0015 


0.0023 


583 


3.85 


R 


0.48 


031 


040 


0.01 


1J 


1.98 


0,15 


0.009 


0.008 


OJ047 


00091 


0.002 




57 


2.98 


S 


045 


1 45 


040 


0.01 


1.49 


0.52 


014 


001 


0 005 


0X145 


0049 


00018 




58.5 


41 


T 


03* 


0.93 


1.02 


0.08 


0S7 


0.98 


05 


0.015 


0.008 


0.022 






0.007 


53 


387 


SMnS435H 




























50 


7.4 


5UJ2 




























61 


095 


SAE4161 




























58 


2.32 


SAE15B30 




























48 


6.7 


S043SBH 




























51.5 


46 



[0 03 5] W*hr-ffiM0ftMSJIIB. &2>P£ 50 i4^b^?ntt^ e cn^O^^W^ 



(6) 

9 

'>^;Ub*-®S?fi| (kg f-m/cm 2 ) =-3/ 
5XHRC + 3 8(D±^iC{4^bTC^C<b^^-5 0 

[01] 



2003-27181 

10 

[02] 02^ mmmi&kvz®&mAtimfmik 
[03] 03«. mmmiictovz>is+)i>t-~ffi&*$ ( m 



C02] 




[03] [^4] 




